The concentration of epidermal growth factor (EGF) in the submandibular gland of immature female mice (less than 6 weeks old) was low, ranging from 0\m=.\07to 0\m=.\17 pmol (0\m=.\4 to 1\m=.\0 ng)/mg wet wt, but increasing to 7\m=.\61 pmol/mg wet wt by 8 Histological studies indicated that granular convoluted tubular cells that produced EGF in the submandibular gland were much less abundant in 12-week-old female and in oestrogen-treated ovariectomized mature mice than in 40-week-old female and ovariectomized mature mice. We conclude that oestrogen suppresses the concentration of EGF in the submandibular gland of female mice.
INTRODUCTION
Epidermal growth factor (EGF) isolated from extracts of male mouse submandibular glands is a single-chain polypeptide consisting of 53 amino acid residues (mol. wt 6045) (for reviews see Cohen & Savage, 1974; Carpenter, 1978) . Epidermal growth factor has been shown to stimulate cell prolifer¬ ation in various types of cells in culture including mouse mammary epithelium (Cohen & Savage, 1974; Carpenter, 1978; Yang, Guzman, Richards et al. 1980 ; Taketani & Oka, 1983) as well as in several in-vivo systems (for reviews see Cohen & Savage, 1974; Carpenter, 1978) . In recent years studies on the bio¬ logical action of EGF have attracted greater interest partly because EGF has been implicated in the pro¬ cess of neoplastic growth (Rose, Stahn, Passovoy & Herschman, 1976; Harrison & Auersperg, 1981) . Moreover, advances in EGF receptor biology have contributed to our understanding of polypeptide hormone-receptor interaction at the cellular and molecular levels (Schlessinger, Schreiber, Levi et al. 1983; Downward, Yarden, Mayes et al. 1984) . On the other hand, physiological studies to assess the function of EGF and regulation of its production have received less attention (Barka, 1980; Gresik, Schenkein, Noen & Barka, 1981) . Earlier studies have shown that the submandibular gland of male mice produces a large amount of EGF, whereas the level of EGF in the female gland is much lower (Byyny, Orth & Cohen, 1972; Byyny, Orth, Cohen & Doyne, 1974; Cohen & Savage, 1974; Frati, Cenci, Sbaraglia et al. 1976 ; Hirata & Orth, 1979) . Since androgens have been shown to stimulate the production of EGF in the submandibular gland (Byyny et al. 1972 (Byyny et al. , 1974 , the large difference in the glandular EGF levels between male and female mice has been ascribed to their dif¬ ferent concentrations of androgens. The possibility remains, however, that suppressive factors may be involved in maintaining the low level of EGF in the female gland.
We have reported several lines of evidence indicat¬ ing that EGF produced by the submandibular gland plays a crucial role in the development of the mouse mammary gland during pregnancy (Taketani & Oka, 1983; Okamoto & Oka, 1984) . More recently we have found that following the onset of gestation the level of EGF in the submandibular gland increases markedly 001 (5) 91-2 + 2-5 22-71 + 1-01
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Histological examination indicated that granular convoluted tubular (GCT) cells were more evident in the glands of 40-week-old female and ovariectomized mice than in those of 12-week-old female mice and ovariectomized oestrogen-treated mature mice. Histo¬ logical studies of the glands of 12-or 40-week-old male mice indicated a great abundance of GCT cells (data not shown). These histological findings are thus quite consistent with the data obtained by radio¬ immunoassay of EGF in the gland. Moreover, they indicate that the number of GCT cells in the sub¬ mandibular gland is a major determinant of its EGF concentration.
DISCUSSION
In the present study we have shown that a large increase in the submandibular gland EGF con¬ centration occurred in female mice between 30 and 40 weeks of age, which coincide with the postreproductive period of female mice. We therefore suggest that ovarian dysfunction is a cause of the large increase in the submandibular gland EGF concen¬ tration in aged female mice. This hypothesis was tested by ovariectomizing 12-week-old females and examining the level of EGF in the gland. Our exper¬ iments showed that 4 weeks after ovariectomy the glandular concentration of EGF increased markedly to 76-9 pmol/mg wet wt, and that this increase was suppressed by oestrogen.
Previous studies (Byyny et al. 1972) showed that the submandibular EGF concentration in male mice was low during the first several weeks of age and then increased markedly to reach the level of adult mice, and that the EGF level in the gland of mature mice is much higher in the male than in the female. Our present findings confirmed earlier results. The values of submandibular EGF concentrations in mature male and 8-to 24-week-old female mice in this study are also in agreement with those reported by Frati et al. (1976) and Hirata & Orth (1979) .
The concentration of EGF in the submandibular gland is enhanced by androgen (Byyny et al. 1972 (Byyny et al. , 1974 , progestins (Bullock, Barthe, Mowszowicz et al. 1975 ) and thyroid hormones (Gresik et (Barka, 1980; Gresik et al. 1981) . This may reflect the ability of progesterone to increase the submandibular EGF concentration (Bullock et al. 1975 ). Alternatively, it is possible that progesterone antagonizes the action of oestrogen by altering the level of oestrogen receptor in the gland. It has been
shown that progesterone antagonizes the biological effect of oestrogen by lowering oestrogen receptors in other tissues (Hsueh, Peck & Clark, 1975; Leung, 1978 (Kurachi, Okamoto & Oka, 1985) .
